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GMSK S^KH ^JE 


§J ^ ^^^22, o| GMSK 37|| L-l-EfMI 



23| S-£E £!£o|| 7|^oi Aj. 7 | GMSK aj^ eS©Ui, ^oj^] gHofl cflg^ ufef 

AFC C-j|0|EF# ^ah^ g^Sfe &9 ^E.KBK £J"7| 3£|jE *S ^©£«e| slai- a]^ c* a k A] 

£ gJ S7|| g-S dlt SS-ohOi Al-71 nf§ ^Ei-o^ £L||^ oj-Dj ai-7| gxj ^^o^&j ,gg* 

S AFC C||0|E|-s. 0[i=k^ZL S^hc" £^ tEW, £PI ^Ebofl o|Sj o^^ZL £p| AFC 3[0|Ef°| 14 

EfHu- SSS<>|| 7|^3(-0| GMSK A JI^ ^nf^# MgSfe M§ 7|-^0| ^§ PLL SJ^ SI 

2^ AHi CH ^U|oh^ Xff AHjoj 3J S . 

^ «|0| 

*|1Efc * ttS2| aim AjA|oflo|| crf# ^nj-^ *f|oi §\^s>] £A |tt 

*(3£-fc #BH^ xf§ xi\o\ S|S2) ^# 5EA|o|- 

10 : ^iJH 20 : SS? 

30 : fl 41 : MS 7|^# ^ ^§ »S S|£ 

42 : 3^ AilOj i|s 11, 16, 18 : £B-7| 
12, 13 : ^7| 14, 15, 17 : 
19:«^7| 



te £#eh a|*el4 «gE|iUj^ iZ||o|g ^ch| qjg^oj ^nf^ *l|0|» ^*Hr* *># *1|CH 5|^oj| a*!- 3do|cK 

^e«, o|Bj gfl.s| ^nHr ^i|cH a|£.&Mfc ofl# #E ^7H ^ @2-44886SO|| 7|x||a 7|^o| alp. § 
Sfioll 7RA|S ^nf^ xj-^^cH si^oll ^Sff xi!3£0i| £EA|sracF. 

^|3£Oi|Ai, EhO|g ttg 02)OJ| Ai 7||^ fl|0)*|.7| ?j » EfOl-S AjS T7|- ^^£|J2, PCM C|SCi 

(101)^^*1 St £!<Z C» 7i|^ S|^(100)CH| S^ScK *|*f> 3^(100) S B|-o|g ajjt ^ S| 

^(102)2+ £1^(110)^3*1 S|S7|-?-«acK S|^(110)-^ BB*| S|£(111)2*7|^*| W« «S 

(112)Sf *\M flS(113)^£. ^sjCH 21 cK 

«|jn7|(i20)^ nSN S)S(121)^&|S| 7||^*|fif 7|$*| tfg S|£(122)£^-E|2| 7|^*|§ u|jE^Ol 3*1 d5 

• «»cf. a|ja7|(i20)s| ci^ «£(i30)oq ^33^. no\m. s|^(i30)^ ^ ais(ioo)s| 

7|-7|^*|# L+EMfr 3hO| B\m tJU7|(ll3)S^E) g^, tJ|JH7|(l20)^B)o) §^ 

CI0| *i|oi £|S(131)of| ^gsl-c- Ztm S*l»«=h 

= , tJ|JS7|(113)0i|Ai^H|jn 234. 5Hx| a|S(l11)S| #^*l(^|^*l)7|- 7|ff*| 0|Aj-0|E, b|JE7| (113)^1 #^^H 
BlflS. HlO), >i|0|H 2)S(130)7|- o|Jn7|(l20)^^-B|Sl b|2 CIO| 0| S|^(131)5. 3dO| 

asm, ^BHo) ^nf^ *H- THjOj 5|^0i|Ai-b £|S(100)£| ?i|^*|7|- 7|^x|# i3f» Ztm ?lZ\?\tr 

§K>I Bill AjS7|- u|ji!7|(l20)£¥-B| g^Sifttll, td|JH7|(l20)^^¥-EH^I #^ dSlS] no\ «S(131)SS| 3 

^# 7i|0|H 3^.(130)71- ^A|H|-^ ^P-AHO^ H|Olo(7| mi^O||, 0|#A|0|| A| * S Lf S E| =fl ^ §0| tf- 

d^Oi| gg§ ti|jn7| (120)7|- ^1-01 Aj^rn ^^^JI, 7j|0|^ S| 5.(1 30)7 1- ^1^ =■ 

ax|«H £§^§ tt^ltt ^Bi^h 

»SS| ^-aiS 0|# #^7|SJ 0|§A|Oi| A| = E4 gEHn||>i 2i|0|S ^o| ^71£ fi&sfol 

^7 1 ^ah^ ^ wj-go) ^nf- ^|Oi Sl^-^- GMSK A Jst S^o|-Ji ^'JH *k&f>W ^ a|s ^ ^ 

Aj^s. ^Aj^32, 0| GMSK AJsifij 374 | ^ # L-J-Ej-uH-b Aj^2| ^Aj£j §A^ A|2 §J S 

^^fe mn. *r&H, &y\ ^ §y s^l <mschi 7j^^ ^7| gmsk di^i ais #h 

g ^0^, <*0i*j Aj^; g S 0ij Cflg3|-^ Mggf M-EH-H^ AFC ^|0|E!-# ^^J^ -g^ 

nf, -y-7| 31 jn ^Ei-o^aei ^e^sj aj^ ) ^aj. aj^ a. S7j | ^ ai ^^o| aj-71 =g e 
§ ^E[^5. MLil-b fiffl ^7| #n e§ te2^Ei s^si afc chio|e|-# oi-y-sa gfi^fe y 

7j ^Ehofl o|§H oj-y-^zi g#S a i- 7 1 AFC d|0|E|-°] l4e|-M|^ MSgoll 7|^0( GMSK A JI^ M 

^# HHf5l*h E||otoj| cnj-s^ > a^7| ^ijn ^EJ-o| ^nf^ aj^^ g^sj Ap| QMSK dt2f, ^7| 

AFC t||o|E|-oi| 7\^[Oi av 7 | M§ ^Ei-oi|Ai ^ a|s# ^^2^, AMJ2 ^Zi ^nj-^ aj^^ 

^ ^e^K -y-7| H| 2 §ZJ- ^nf^ Aj2# ^{JIl S^ol a i-7| ^aj- aj^ oj aj^ # >a^3|-^ ^P-til^K 

5E C|-# 0|-Sf5|£l- Ejjotoij CCj>s^ > Al-71 =^ nj-g ^EhO| a^7| S-AI- Aj^2.j. ^Aj- Aj^oil 7|^3|-Oi ^-SZi- Z}^§§ 

{jf^fe ^E.^K ^7 1 ^ ei-Ajg^ At-7| *j7]| ^ £ aj^ # ufai-DjiE-i^Ai a £&o( HjoH aj^ yftfe 
^E.^f, AJ-7| a| ^ = So| | cHgHfe M§gf M-El-M)^ AFC c||0|EH- a^7| ^^-"5. S^Sfe ^I^K 

£ Ch= bj-S^oh E«OfcO|| CCl-S^, A 1-7 1 Ej-AH ^ t h 0 | Ak 7 | Aj^SLf ^At- Aj^Oil 7|^^Oj ^AJ Aj^Oj A^ 

±mm ^1^2, ^-szj- zHagg d-s^fe ^1^ 3^(31 )£f, ^71 ^-szi- ^ ^71 a^i ^ 

£ dtf nf^cHlE^Ai a sa-o|| sisH ajs ^^Rfr difi S|S2f, a 1-7 1 AJ^ ^aj # -o^ g 0 | 

2, 0| AJ^ ^# L-l-Ej-m-^ *l\0\ AJ^# S^ofe AJ^; g§ Sl^Sf, a 1-7 1 Xj|CH AJ ^Oi| 7\^[0\ 

AFC E|0|EH AFC d|0|E|- T«-«iacK 



SE d^?S|*i- E|ofco|| afs^ Af-7| Aj.^; a^ Sj^.71- GSM0II 7|^0i #aj- aj^o) 1 u]^^ ^oj e 

B||o|y A|^j^ 26 u|e qjoj §ojo| oj^|-^ 16«|s# 3^ A|HH^q 117f|2| thS 71|^# ^|^o(- 

H, ^CH^I 117||S| a^ a^ 7j|^ g o t o|oj 57lj oj a^ ^|^# AiEJj^ ^q|x|o| 71|>4§^ 1 & o| ^o| 

5|P)7h 57H2J ^2 ^l^# ^Sl^Zl, M-DjXj 6 7H a^ a^ 7l|^oj gq|*|2) SJ-g 117 |jo| a^ M. 



EE C[§ E«otoi| ttfsg t a 1-7 1 Aj-g- = x] >4# £1^7|- ^-i# ZhSSfSf d3| di# ^Bj-QflE^ ^H, 

n n|£| ^§£1 ^AJ aj^o] LfE|-L||fc fiMWZ! E||0|M# #i ^ 31^ d# 3 

t[|o[ aj 7 | ^gjlf, aK7| ^E^# oi^g Xj7i| ^£ Aj^g £ *VA|71 B||0|SCH| c| 

=£^01, SHS^fe ^*l#*0^d AJ^oj = xj # L+EHJfc di^M fte**^. 

EE of- qjgo]| ccfs^ s a i-7 1 aj^ =g g§ S|^7h *h7| di §H d§ s|^oi| °|sH ^d aj^ 

21 §H# ^f4S C||g£|-^ £?|CH| ^ AFC ^ilOlB^l q|^0l Q|£] M§§ £»-7| 

AFC ^|o| Ef- ajjah a|s(34)# ^|o)o|-^ *H|ch di# »b*»ck 

EE cj-B uHT^I^ EH^Oil ccfs^ ) a 1-7 1 SS ^ei-o| A^7| XJJH ^£K)I| Si^A^o] QMSK ^|JH ^sofl o| 

§5]-^ ±™2] Aj^m gJ-A]^ Xjoj- zi|Qi «h£] S)^(42)2+. AFC ^|0|B{-0f| 7\3L*[0\ M§ ^Jlt «g*|-0l § 

Mai- 7|^0| »*l S|S(4l)Sf, £P| ^£ 7\^o\ ^§ g>3 a|SS^-E| a 

§ tiSOj (Xj-Bf-A-i a|-7| xjoj ^|Qj Hf-xj £|^o| m-xj ^H|-^# Xf| Oj Sfe PLL £j^(23)# | ©KH , aj- 7 | *]jn 
^eKlO)0| 5£j- ^nf^ diS ^^sj A^ 7 | QMSK di*|- £PI M§ *\\0\ S|££*e| §^ 

^xj aj^s. ^g-s-o^AH, ah12 5Z> ^*Hr dIS ^EKn)*h *U2 5ZJ- ¥*Hr di# 

B^3|-oi ^7 1 1-Ak aj^ di c*a». Aj^-g. ^E.K16, 18, 19)# n^lfiM. 

^ tfS^I £E S5j t oj ojSl-oj ^joh ^goi|Ai ^0|cK 

^ ^gsi bj-ahxisi- aja|oii# s« ^jo| -yg^cK 

^11 5E-b ^ ah] 1 ^A|o^joi| cif# ^nf^ x|-# ^|cH sj^si ^# M^£o|cK 

^l|1£0i| £A|ei- a|-fi| ^o|, ^ tJ A l°1l^ ^nf^r x-i|cH Sj^.-^ GMSK(Gaussianfiltered Minimum Shiftkeying) 
a 1^: S1# S^SW ^| JD. ^SK^ ^jJH ^(10)S[, GMSK S1SJ &§"(30)Sf, 
JH ^i^dom §^ &S^-(30)^ A|-o|o{|Ai Aj^oj D|x|H-^#£^ oftfsn aS-^-(20)2f, 
§^ «fg^(30)2i| nj-AH ^oii 7|^^Oi GMSK d^l S1S] S5E M§ 7|-^o| ^§ ^ S| 

^(TCXO : 41) SI fllo) S|^(VCO : 42)# ^Hl&cK £, # ^ cH] A-j « ^Aloiloj jigsjoi 
7|aJ^3 ^-^oi| qi^HAi^ 7| ah # ^ SicK 

^jiH ^S^(IO)^- ^11 ^Hj-^ dil GMSK S1# g^^l-Ol ^r^f^r dIM ^^o|-^ 

SS^Kn), ^-^7|(i2)fif, ^112 in ^5°foj ^Ji I SI A J1 Q# a^^l-^ 

(13), as(14, 15, 17), *&7|(16, 18), «^7|(19)» ^I^K 

2S7|(1 1)-^ o|# #aj ^Aj7joi|Ai ^AjsjcH 3q|i §Zf ^^4^ di^ GMSK A Ji S1# ge^ o|-ck nam, 

8H&GMSK d Ji S10f| g-^7|(i2)^B)o| « ¥ Aj^m ^o^^ ah|2 SZJ S2# tilii S^K 

&^7|(12)^- ^ol ^5! «S(42)S^E| A Jif S^ohoj n1 ^CH^l g-^ dit S»7| 

S-^7|(13)^- 2^ AH|oi 3^(42)oi|Ai S^^ol n2 g^U, ^0)S g-^ 

(19)^ MtHch. oi7|oi|Ai, n2-^ n1^ #o|°h ^^^] S^ojcK 

^S7|(n)s| ^Ehoil-^ 2SH(14), S^^oil 2S = (15)# g&7|(i6)s+, S^^cH| °S = (14), 

oil ^H(17)# ^S7|(18)2+, S^7|(16, 18)0|| Xj|2 S2^| S^fe 

7|(19)# ^x|^J2 o|cK 

5&7|(16)^ ?S=(14)# *«W «PI(11)0IW x||2 §Zf ^nf^ 6li S2# S^^, ^l2#Zf di S2^f 

&a-7i(i8)^- a=(i4)» »*w sa-7i(ii)s*E| Ai[ 2 di S2# a^^oi, £s-7i(i6)oflAi ^^s] 

^§y^!s I2+ 90H^l^o| oj^tf di Q# ^^ofoi ^^(17)# S^&^K 



^£PI(19Kr £?M(18)0|| *I2 §Zf A Jl S2H] ^aj-^ ^g-7|(6)0|| °J£|£ *i|2 ^nf^ £Js 

S20JI qiohoj 90i cH^th^K o|oi| ccfah g-^ aj^ |£f aj^ Q7^^sj C K 

^JIl ^^(10)^ OjAHl|. ^0} ^AH^j S.AV A|£ , 0=JA|. A] J> Q2 |, °S=(14)S^E| § ^ S| ^ S 7j| A] £ 

rssi# ae^(20)s muck 

ffl€Hf (20fe A/D *|S(21)2f f D/A 3# 3^(22)2}, PLL(Phase Lock Loop) £|S.(23)# t^ISM. 

A/D g» ^(21)-^ ^JH ^^-(10)^&i MMI*! A J1 I, ^S" Q 1! 3*1 RSSI# aj 

£S e&*H>f SS¥(30)^ MtHch 

D/A S|^(22)^ S£! &S^(30)^&1 MMI*! *i|Oj GflO| EK0|*h AFC c|o|Eja|. §-) 

S3# oi-y^n ai^:^ asf§[o| MS 7|*o| sj-^ ^s tag £|^(41)^ MtH^I-. 

PLL 3^.(23)^ ErEL MS 7|*0| Si-b ^S «£(41)£*E|2| MS £J5> S40i| 7|«|©| *jO} ^| of i^xj ^ 
(42)»fl|0|ScK 

&S^(30)-!=r di^J tJ"S 4te ^» fc« S|^(31)2f, d-SS d^s] a^ 

Aj-^ofl 7|^^ sRg- ^a] aj^oj &EWfr dsfi *+« s|^(32) f S ^§ £j^(33m, sua- 

dSSj ggofl ccfafAl AFC c(0|E|.# aj A^3fe AFC cH]o|Bh AgS ^j^(34)l- 5UCK 

#2: £m a^ a|s(3lfe ^#^-(20)^] A/D 3^(21 )o|| sjsH di£ #S" £12 I2J- 

Q^- a^«W A JI^ S-S^# ^l^l-cH ^-SZJ- 4**»ch ^MUsisSfc, 0 |^2| go| ^ 

Ztaif* d"#^K fl*l. GSM0IIA1 ^ ajjt ,0) ! ^a.e ^o) EB||o|y a|«^ a = (26) u|M H2| §^ 
s| 3^hb 16 A|HH3foi a^ 7j|^# BfecK <^cH^l 117H*I #2. #3 § ^ 

Sj^i 5?H Al-^ Aj-^f AjE«s|-Ol SP)a|°] 7j|>4o|-cK S-oj ^o| 2|C|)x|# 5^H^ ^3 

SCH^j ^SZi- AJS S5^Ai A]^ = 2 Aj. S ^|^(32)^ S^thCh. 

0|y a|£Ja, ^coj 26u|M^ ^-oj-o!| ?]*|^x|Dj. ^a] ajj^oj «» 0 | xi^ji g^-, 16 a|^e 

^7|| A^ 7 | ^aioij CCJ.E)- ^Aj Aj^ = S o| ^ xiCf. 

d-S S|^(32)-^ S"^ ^iS S|S(31)S^E| ^gdt S57h M-ei-lh^. 

Zi"^ g^f RSSIOil 7|^^(-Oj o||g- ^Aj Aj^oj ^S^ck ^*||^o^^ 0|§{-fif ^0| 31-01 ^ 

£j §s# isw. ^, ai^ =a aj. s ^1^(32)^ zhag^ s^i a-s ^^rssi^ ^b^in^ ^i- 

oi zl ^OT d|£| ^aj Aj^oj ^Emi-^. ^x|# ^7j|A|^i E||o|S# zLajji, sH9 

Oil CH^OI A^ A^ 7i|^ A^ Sj^( 31 )7^ A^^j- ^Ajg A]2 S57|- ^|A|7|-^ ^SZf Zi-a^K 

(2o)si a/d si^{2i)^ei eie^a s«& a Tii s-se rssi# ^a-^i^ noim^i- m^i-oi °h 

«HS d^sj «4EHJ|^ S6^Ai a|s g S &S £|^(33m wat*. 

{Ji f i 3^(33)-^ iMifg S|s(32)S^-Ejoj SS aj£ S60i| 7|^^oi 5H& A Ji ^H^] # 
J2 L4^# sfSol-Oj, AFC ^|0|Bh ajai 31^(34)# X||omcK 21^ ^a| aj^oj ^Ef7||o]7^ 

°H^Ai, sHS- .^d dl^ S67|- CH 1 ^ ^ch| &S*l-c:K zl&IH, sH& a]^ S6oi| q 

^H£J ^ol| c^ahAi AFC d|o|EH>|| qjoKH o|a| MS# AFC ^|o|e|- ^ah s|^( 3 4)# Ai|oi 

ofe ^|oi aj^ S7# ^*!-cK 

AFC c|]o|Ef aja^ S|^(34)^ A JI &S S|S(33)^E|S| ^i] CH AJs: S7CH| 7\3it>W AFC cH|0|B}-# MS^Jl, 
AFC cflOlef aj & S3W £i£!3hol #^»cK #^^J^ AFC cH|o|Bh aj^ S3^ 0|§ #aj 7 | ^|oi|Ai o|gs^ ^ 
oil, S#^-(20)s| D/A S# ^l^(22)M MMiacK AFC ^|o|e^ M§e £|^(33)oi|Ai ©gg- 

^a| a]^o| g S0 || ccfBH ^aj aj^oj ^aj d ^ q|g£|cH A^gsj MS AFC dlO| EKH| glfo^M| S 

Sc|-. 



dt §H &S ^J.^ (33) oi| sjoh^Aj aj^oj =xj ^j-g^ o|^oi| 7|^*h AFC c||o|eF HQ S|^oi| °| ^ AFC ^io| 
efs| MS x^a|# ^xlloil • #cHAi AUii^l 4ia»cK 



oii# sa, §^ es £i^.(33)~r ^ gu# ^ 10* m^i §ss. ^?i om m*\ fis *f 

^ lOoijAi 07? W^j 11EMIS. ofp4*l 5o|cK EEs!-, AFC N|0|Ef^^ 2|^.(34)£r ^ 3 o|^a| gn^ g 

H SgH^Ai §o|& MS# 3^ fich o| g^, Ajs §S &S 21^(33)7 1- Aj^ ^ ^ s]^(32)oi| 

Ai Mm*] wl/ S601 10011 q)g3|-b g-Eh^l-a, §§o| 100% ^*|£|:n £|7| ufl^ofl, AFC 

3|o|e^S £|^(34K=r OI gS°l| qjg^oi MS 7fl^# AFC cj|o|^cH| 3»ch ZL^M, <£o\*\ AFC d|o| 

§§i &S 2|^(33)7|- Sj^(32)oiiAi MM)*! S60| ^fl S70l| qjg^ 

SEWS. £l£ ^H0| 70%^A|^i o|7| ttH^oil AFC c-ilo|£h 31^(34)^ o| gi|o|| mg^o* MS 
^|^# AFC d|o|EK>ll ^CH^] AFC d|0|E* ajs S3# fta*»ch 

£E*h ^15 SS S|S(33m dJL fi «£(32)£*b| g§ Ajs S 67|- ^ 3ofl qig^fe 3jo 

s eE.^a, -tis §^oi 30% si^i-b sw^, afc 3io|Ef ^ ais(34)-& ^?i 3 a.^ 

l-^^7i| uncoil, oi|# #e ^ osj §lloi| qfS^ol MS afc t:-yo|ehoi| g*n=|- zle|.h, 

go) *] AFC 3|o|ef Ajs S3# »a*»ch 

EE, £^4# SEMIS L-l-^^ei^l, zf ^ofl q|g^ MS cH<g?l| ^SU" Sd£l*l #oi| ch 

sHAi-b o|§ #Aj7|oj ^o|i-|- §5E, cf-^-b ^a] dssl ^sj-^ #oi| ixfah ojo|^ g» ^ SicK 

^£ MS 7|-^oi ^S St^.(41fe SS^-(20)2| D/A S|S(22)o|| s]©H o^^ZL £i2S B«8 
AFC ^|0|E(- a]^ S3# a^«hJl, oH g- AFC 3|0|Ef S30i| 7|£*K>1 MS A Jt S4# *B*fcH=h MS S4i=r 
SS¥(20)2| PLL 2|^(23)0l| S^SlOlSa^lOl^g 2|^(42)# Ai|0)^D|| o|S 0|-#£i §^ &S^(30) 
oil ^j^^Oi z| S|^(31 -34)^1 ^-^1 #^o^Ai£ Olgsjcj-. 

S°J xi|oi S|S(42)-b PLL S|^(23)oi| ^1 oH ^loi^oj, ^ ^nf^# S^I^^K 3LZ\J1, S" 

b}-^ S0| Sgf X|0| ^^1 S|S(42)fi| dS7|- g-^7|(l2, 13)011 °J^ao^ AFC c<|0|^2j SM7|- 

GMSK S1 S| H^j S| 71| S ch 

GMSK >J2 S10| ^iJH ^^^-(10)2-1 *B-7|(1 1)01| £]E(:±:i!l 201), «H a- GMSK tiS Sloi| §^7|(12) 
^^-E-joj g.^ a]^7^ s]cH ^i|2 §Z}^F^ S27h ^S^|E|-(^gJ 202). xi|2 S2b 
(14)ol| Ai ^ssj ^ f ^^7|(16, 18)ol| °»^£lOl fl ^7|(19)0I| S|«H ^S^0| Oi^th ^<a=(15, 17)ol|Ai #^S|0l 
§^ I, ^S A JI Q^Ai ^^(20)^ S^S^K^H 303). ^12 §2} S2b ^^(l4)ol|Ai 

g-S-slcH 3 7|| as A JI RSSI^Ai ^^(20)^ ft^flcK 

^H-^-(20)oi| ^5 I, ^S- d^l Q SI S^l ^£ RSSIb A/D «m S)^(21)ol| s(sH c|xj^- 

S^SICH aS*(30)S #^S^h(^a 304). 

I, ^S ^1 Q7h «l-S^-(30)Sj ^t^r S|^(31)01| ° 1 ^£J9, I, A Ji Q 

oil 7|^S|-ol ^-szf ^ go | £_t££| s< a L4em|b ^tz} S57F §H d# 2| 5.(32)^. 

S^SCK^BI 305). Eh^ofl, Aj^ fi 2|^(32)0l|Ai ej-^g S57|- 7|-£|7|^ ^SZJ- Zi-^ 2 

7i| SfE ^11 RSSN 7|^3|-Oj ^AJ Al^oj «g # ^x|^o[ S60| ^A^sjol Aj^ «xj e§ S|^(33)0l| 

S^QtiK^SI 306). Ei-^ofl ajs es 21^(33)011 g^a ai^ S 6oi| 7|^^ sag- aissj #soii 
^7F S«B^U, AFC c|o|E|. ^S 2|^(34)oi| ©Hg- ^ofl qiS^hb MS# ^cH A JI S7o| ^e^S 

cK^B 307). *1|Ol Alt S70| AFC c|o|Ef ^S 2)^(34)ol| S^SlS S|| & X||(X >Ms S70f| 7|i^0( AFC 3!o|e^ 
7^ M§£|2 AFC d|0|E|- a!s S30| S^S^K^ 308). 

AFC cH|o|EF $g 2|^(34)oll Ai AFC C -||0|Ef AjU S3^ 0|# #aI7| ^xflol|Ai OlggjiF §A|oi| D/A S#7| 

(22)011 Ai oh=^n a&a -£hms 7|^oi sj^ ^s as 21^(41)011 a^acK^a 309). 

0|0j| ccfBK MS ^l-s-01 ^S 2|^(4l)ol|Ai AFC ^|o|e(- aj^; S3 ol| qig^-b MS S47h 
s|Oi PLL 2|^(23)^ #^acK^9 310). ZiaiJI, PLL S|S(23)oB S)«H MS A Jt S40l| 7|^o|-0) S°J ^|Oi 

2|^(41)2| ^oj7hs«Hx|s f x^^Gf^ xii<H7Fa«iiacH^a 311). 

o|S-^a& «WSO|, ^ ^nf^ a|-# fl|oi s|^oi| &S ^-(30)011 SiojAioj gxj es 



a^loii 7| 3^1-01 ^n|- ^|oj# gspi ttn^oil, o|^-A|ofl 5= #3 *I*H4 ^eU^ s«o|g ^o| 

^aj >Js §3fi| xi^oil af# ^nf^si S§o| SsHS^K o|oi| ccj-ah o|§ #AJ7|2| H^l 



(57)3 7-21 g# 

0|# #£p|Oi| iW|£|tt| t GMSK A Jlt S^^^ ^i^W ^5 S Sg^a, £PI GMSK 

^ til:, S*| ?J5E dsoil 7|2L^Oj GMSK {J^s) aj^ gH# <£CH£! a]^ §§o|| 

cHg*H=- £§gf 4^41^- afc c-i|o|Ef# ^^^oj §^h= eg ^EK»h ^!in ^e©s*e| § 

dl, ^ A JI S! ^£ Aj^-i- £-\*\<ti St^ol ^-71 ^EF^^ ^m^, 

&§ ^E*SS*e| AFC d|o|E«- ofy-^zi g^Sfe B» ^Eh S! ^7| S§ ^&o|| oj-y-^ZL S# 

S ^7| AFC c||0|Efr2| Lj-EHl-^ M§^0|| 7|^^ GMSK^^^i MS^Kr M§ ^«I*H=- 

^SSS. ofe ^nf^ x># J-ilOj m^-. 

*i|1lKH| SiCHAi, Ak 7 | xi ^ ^EhOl, §ZJ- ^^Hr aj^^ ^#3 £p| GMSK ^S^h £PI AFC t|| o] EKH| 

^Hf^ <M^# *!in S^ol-Ol ^7 1 §AJ. Aj^ Oj C*AJ- Aj^-g- AjAj^ 7-d|^ ^S^^ ^ 

¥*Hh xff qo] 

(31 Aj-7| « J;^ Z}Aj AJ-7| 3 7i| ^5E dlf Il|-B|-EH|&|^Ai a o| 8 || ^x} # ^cj-B^ 

^■7 1 ajjt =xjoi| M§§§ l^b^^ AFC 3|0|e|-# ^^-^ ^"1°^ ^# 

^|Oj Sj^. 

^iHS0|| SiCHAi, ^7 1 ^EhO|, ^nf^ AJS^ uj^Q ^7 1 GMSK d^^f ^7| AFC ^|0|E|-CHj 

7|^^Oi A}-7| ^o^jzl^ ^Xj aj^^ ^fj-^o^AH, Xi|2 ^5Lf^ dl^ SS^hc- ^Eh^K 

^7| ^nf- 5jJH S^OI ^^1 ^ A J5 Si A JIf ^£^Rr ^1^, ^1 

e§ T^^Ol, A 1-7 1 ^Aj- Aj^fif ojAj- Aj^ojj 7|^3|-0ij ^i-#o^ ^EfalK ^7| ^ gBf # 

7| S7j| ^£ AIJ;# HfB^jE^Ai, ZL ^SWI 2l|*!| AJ ^ ^3J# >4 S ^- AV 7 | A | ^ ~^o\) qjgo(-^ 

^# 4 E f L Hr- ^7| AFC c-1|o|b^ a^7| Hft^s #<M3H= ^E_h# ^# ^S^^ «fe ¥^ 

^iHS0|| SiOjAi, A^7| =g B§ ^EhOj, A|-7| Aj^fiJ. OrjAj. A| ^^j 7| ^ ^ A JM ^ ^# ^1 ^ 

2, ZJ-a^g MSo^ Al-^ ^^21, a^7| ZfAj^B). AV 7 | S7j| A|S© ^DiiN 

^Ai a ^U-chi s|sh Ajs d-S^fe A Js s|^2| t «y-7| aj^ ^^ch| ^# S^iai, o| aj^ gfj 

£| 4EM^ A-iJOj Aj^m A|^ -xj &S Sl^ef, A^j aj^oii 7|£»H>1 AFC C|0|E|-* 

®hc- AFC d|0|E|- Ag^ ^# fS2 £ ^nj-^ xf§ xi|oj 

*\\5&Oi\ SiOjAi, ai-71 a^ Tjj^ a> S S|^7K GSMOil 7|^Oj #^ Aj^oj 1 tH^M §S| ^B{|0|y A|fj^ 

26 2j^h^ 16f|M# A|HHo|-Oi 11 ^2 ^ 7j|^# ^l^ul, <£0\*\ ^^7)^ 

s\ a^ aj-3 7||^ § g|2|a| 57H^] a^ a^ 7j|^ # ajeh^oi ^q)A|o| eg TilA^Kn, &SJ ^Oj 2jq|7^ 5 
7H^j a^ a^ ^|- # x\\snmi t hq\x\ 6?H 4hi *|^oj gtc|x|2| m# £1*11 117J t||^o| S q|*| 

^isi^oii siofAi, Av 7 | ai fi §§j aj.^ j(s7K ^szi- zKdBW 5J7i| as dit n|.aHi|E|s zi 3E&b|- d|b| 

^SS ^ti ^fj-g L4EfL||t 3M|A|£| Ei|0|## 5>J1, A^| A^ A^ Til- A^ S|^ 7h A_V SS AJ 



i=r ^*|* 419 l^e^-^ ds^Ai S^s^ f9£I sfe ^nf^ x\\o\ 

^HlSsKHI SicH^I, ^1 A JS §H s|^K £PI £J^: SH £iS si^oil o|sn &$s\ ^>m aj^oj -g^cni ^# 
SSUl, cHS£|^ ^go| -o|oi| m-a|. AFC c:H|o|Ej-oi| q|3|-o| a|a| £§§SSf£f aj. 7 | AFC d|0|Ef Ajjg 

^i|Ol3h^ ^|Oi a|^# S*MSRr #g *S££ ohb ¥*l-r *F§ ^icH 

*H5tKH| ?lO\M, Q7\ #2. n\*r tFS GSMOiJ 7|^Sh0i §-ai- aj^o) 1 t*^e § e^| 0 |y A|fj^ a 

H 26 a|E L4)oj gojoj o«^S|^ 16U|M* a| n E^-oj 117 ||o| a^ Ajg. 7i|^# <*0\x\ 117l\<>\ 

ai-s: #S 7*1^ §, 5?H^ ^ ^3 ^1^1- Ajq^oi wq]x(oj !»-# TflA^m, H-°| gio| slPPI- s|-£ 5?H 

^1 aj-^ *i|ss|^2i, l+cH*| 67H^| aJs ^S- 74|^o| ^q)x|sj g»S 11^^] aj.^ aj-^ ^|^°| gen 

A|oj go^ l_(-ipJl t £ ^CH^I gi# ^-^Z} ZhS Aj^^Ai f^tf2, At- 7 1 A|£ -aj a^ s|^7K ^Zj- Z_^ 

S^l- S*| g-£ ai^§ n^miE^ 75[n t o. SQ-Bl- n|a| ^a| Aj^oj Lf^m-^ 5MHZJ Ej| 

0|## ^J2, aj 7 | a|.£ A^ aj.^ ^^_ y[ A^7| «jr7_} Aj£ S SA|sj^ J=Ljgr7j ZJ-^l^K £PI 

§SfO) S*l| QSl A|^g ^oVA|7l A^7| E}jO|#Ilf qj^Oi SHg-^ ^*!# S|| g ^aJ aj^oj 

^|51hoi| 2icHAi ( aj-7| Ais: §^ aj- S s|^7h, ^ ^ S^l ^£ ±}5LW nfai-DitE-)^ e^, a 

A JI2j M-Eh-U^ ^|a|^i e||o|## ^21, ai>7| ai-^ a^ ^ ^ti- ^ 

7| ZJ-^i^h B^^f #^oj oi^* h xjTfl ^ £ ai^^ i^ A |^ a^ 7 | Ei|o|#nh qj^sj-oj sH&sfe 

^a|# shs- ^a] Aj^o) Li-ei-m-^ Ajj^Ai s^^, si »s sis7K -y-^i s^ 

AfS £|^7|- 5A|S]^ ^A| Aj^oj - S cH| ^# S^n, q|g^^ SUHj ^o{| ctf^Ai 

AFC El|0|BH>q tH^Oi a|B| e M§§ aj. 7 | AFC^Ol e|- ^aj ^oj^ ^|Oj a]^# 

3d# ^g^^. ^ ¥^ ^§ ahich si^. 

^ISIWI SiOjAi, AJ-7| Aj-^j. Tjj^ A^ S|^7K GSMOil 7|^^ d^^l 1 tH^H #£| BB||0|y A|fj^ 

26 u|elHo| ^o h0 || o^^-3|-b 16 S^S- ^I^M^Oj 117[|S| a^ Aj-g. ^|^# ^|^3f_T2, ^ojAj 11? H 

^2 ^ § 5 7Ho| a^ a^ Tfj^s. AjBH^Qi ^qjA|oj & s ^l^i^JI, ol-o| ^ 0 | S| C« 7 1- 5 

7H^l ^ 71i^# SilSl^Hl, L-hCHX| 6 7HH| Aj-g ^|^o| ^qjx|o] 1 17 ||o| a^ ^ 

oj-o^ uj-^zi, EE goi^l Si# L^g d^^M ^nil, Ak 7 | aj^ =^ a|.^ s|^7K ^tZ} 

A^gjij. aj^b. nfai-PiiEj^. a 3&^n|- a|a) ^aj aj^o] = gi l4e|-l||^- ^a|# ^|a|^i 

&j|0|## ^Jl, A|-7| A^ A^ A^ ^|^ 7h A 1-7 1 J=L^ ^Ajg A|^^ S A | £| ^ ^ Bf> M- 

y\ tElf 3^1 ^£ aj^s. >sU-a|^ a 1-7 1 Eflol^nf dhs^ch oH «H& d 

55j fSf Lj-Ej-L-I) SHAjS^Ai ^^^22, £p| A|^ =^ S|^7K ^7| AJS Aj-§ S|^7^^&S 

H aj^^. SA|sj-^ ^a| a]^o| = Soi | -o| # q)SS fH^ ^oj| WcE\J<\ AFC c=iio|EKH| o|b| 

fi§§ ^^Ef AFC Vi\0\E\ Ai|CH3|-^ *1|CH a|^^ ^9^^ ^H=r 

xi| oi sis. 

Ai|lS0|| XiOjAi, M7| ^ § ^£hO|, A|-7| a|JH ^al-oll SiCHAio] QMSK Aj^oj x\ M x±^0\\ 0|§S|^ ±&2\ 

dlf ^Aj§j.^ Ajoj- ^|oj Hi-xj S|^2|, Aj-71 afc LH|0|EfO{| 7|^S^ SL§ dit S^ofe ^£ M§ 

7|^0| Si^ S)^2+, AK7| ^£ 7|^0| ^ S|S^E) M§ A|^oi| IXj-B^i ^ 7 | 

*j<y ^|CH ^^J S|ssj ^nf^# qojSh^ PLL ^ol^Ji, M7| ^ ^Eho|, §Z} ^nf^ ^ 

^S ^7| GMSK a]^2| a^7| X\\0] «^ S]^.^^-^ ^ S&lf^^, 

^|2 §Z} ^nf^ A JIS ^e^K ^7| Ai|2 §Z} ^nf^ Aj^m ^ijh g3£3|-0i ai-7| s.ai. aj^ o| «a^ Aj 

^ISfe ^ ^nf^ Ai|oi fi|s. 

*i|lS0fl SiOjAi, A^7| &S ^^Oj, Aj-7| S.AV AJ^<2| ^Al- Aj^Oij 7|^0| ^Aj Aj^Oj Ak^ A^§ ^|A^ 

^izi z_^g# ^#0^ a»- s a^ Tii^ sissy-, a^7| ^s^i ej-^^^f ^7| s^i a-s ^dje) 

SAi n 5S&0i| SjSH Aj J; f§ § AtgS^ A|^ -xj AJ-71 Aj^ g^oil ^# §ohZL, Al-7| A|^ g 

AJH^ -o^ # L^EJ-LJ]^ X-il 0| AJS# A| J; =g S|Sfif, A^7| AH|0| Aj^Oil 7|^^|-0| AFC ^|0|E># $ 



ah~H^ AFC t||0|E* S| SI- TMd|Sfcn f M§ ^E_K>|, £p| ^^^EHHI 2iOjAio| QMSK ^ JH 

^^Oi| 0|§£j-^ ^§2| tdofe ^|CH #7| AFC 31 oj Ef CH| 7| 2.^01 MS dlf 

^ g^H=- ^£ M§ 7|fe0| °l£r ^S »3 MS 7|fe0| 2i*r ^S flSS^&l fi^S 

MS dSCH| ixj-BW a^7| x-ijOj ^IMHJ <g>£! ^:*Hr# *i|0)3fe PLL 4£(23)« T*u|«Kn, £P1 ^ 
£ ^H0|, ^71 ^7| GMSK d^^f ^7| MS 'HI CH S|SO|A| 

dlt SeS^SMl, *I2 #ZJr ^^Hr dl^ S «■*!-=■ Sffl"7| fif, #7| *i|2 §Zi ^*Hr ilM ^ 

Sfoj S-71 §-S" SI ^S" 4S«*hc- StPI ^ fl#7|» ^3^^ ^nf^ *i[ol 
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